Comparative inhalation toxicity of ethyltoluene isomers in rats and mice.
The C9 alkylbenzenes, composed mostly of ethyltoluenes and trimethylbenzenes, comprise 75-90% of the naphtha fraction of crude oil. Occupational and environmental exposure to C9 alkylbenzenes occur via inhalation. We conducted short-term inhalation studies on the ethyltoluene isomers (2-, 3- or 4-) to select one isomer for more comprehensive studies. Male Hsd:Sprague Dawley rats and female B6C3F1/N mice (n = 10) were exposed by nose-only inhalation to 2-, 3- or 4-ethyltoluene (0, 1000 or 2000 ppm) or cumene (a reference compound: 0, 500 or 1000 ppm) 3 h/day, 5 days/week, for 2 weeks. Clinical observations included abnormal gait and delayed righting reflex. Rats and mice exposed to 2000 ppm 2-ethyltoluene and mice exposed to 2000 ppm 4-ethyltoluene were euthanized early in moribund condition; no exposure-related deaths were observed with 3-ethyltoluene or cumene. Histopathology of selected tissues revealed that the nose and liver (rats and mice) and lung (mice only) to be toxicity targets. In the mouse lung, all compounds except 4-ethyltoluene produced bronchial and bronchiolar hyperplasia. In rats and mice, 2-ethyltoluene was the only compound to produce lesions in the nose and liver: in mice, squamous metaplasia and neutrophilic inflammation of the respiratory epithelium and atrophy and degeneration of the olfactory epithelium were observed in the nose and centrilobular hypertrophy and necrosis were observed in the liver. In rats, 2-ethyltoluene exposure produced atrophy of the olfactory epithelium in the nose and centrilobular necrosis in the liver. Based on mortality, body weight effects and histopathology, the 2-ethyltoluene isomer was the most potent isomer.